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(57)Abstract 

PROBLEM TO BE SOLVED: To surely prevent forgeries, alterations, copies, data alterations and 
unauthorized uses of such information media as various cards and also to easily rewrite 
information. 

SOLUTION: Data information is shown as a two-dimensional image on a spatial optical modulator 
23 and the intensity of signal light 3 is modulated in two dimensions. An image-pickup device 34 
picks up the image of a fingerprint of an authenticated person as a two-dimensional image, the 
two-dimensional image is shown on a spatial optical modulator 33 and the intensity of a 
reference beam 4 is modulated into two dimensions. At the same time, a hologram recording 
medium 2 is irradiated with the light 3. which passed through the modulator 23 and the beam 4 
which passed through the modulator 33, and a hologram that results in interference with the light fejgg^fe ^ 
3 which is modulated by data information and the beam 4 is modulated by a fingerprint is ^ 
recorded on the medium 2. The authenticated person can have an image-pickup device 34 read 
his own fingerprint and have it read recorded data information. Even if a third person has the 
device 34 read his own fingerprint, he cannot read the recorded data information. 
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[0 0 5 9] (x— *flWM)»***.) COSSWCttx 



(8) &ffl¥- 1 1- 1 0 2 4 2 5 

T> *py^i»SB»«f*2%«itSfiiapt-rw , T*ffifli 
*D^A|ES««:2»c^ffi»li:3t*Bg|*L, SfcttSfc 
[0 0 6 0] 5fcvvp„ ->X^i.t?ti, *n^7i»ESi 

&2 ®3mm8mis.z<o : r-z 

IMS** ±»Lfc©££<Hi;*?*Tf* *ny 7 AEg 
-^©•^S^SrfT^ci^T^Sc |}©f-^1ia« 

[006 1] •S&^JC, 0 1 4 iC^LTJL^bfc^ 1 ? 
6-2 2 2 70 5fO», t> i: fc £*0 
LfcfcO'Ca&fft^ C0^6-2 22 705fffl 
EMKfftt. #^S^.^fffe^fr5i:> 01 41c* L 
fctfcfa#*&#tii8 l **n^ 7 Al8 2ft»&WtfLfc± 
■e, $0^7^18 2rt©*o^i»*Jg*U Srfcfc 
*0^7A«EStft±T?, Stftfc«#*&«Sft8 1** 
n?92Ji8 2fc«9tt»*W-n»f*5t\ #€g*l± 

30 em-ess fcttHsns. 

[0 0 6 2] 

(a) 031C;jVr£5Su HWcfTV^/**:/-^* 
ftS#'JiXf;K (b) 04 (A) icaV*-**-^* 
Uy5?«*HRS*fc P V A (* U tf — *T>P3— A/) 
M. (c) 04 (B) Jc^-r^^i/U-y P%4HRS*fc 
PMMA (#'^f;WW;Wh) K> (d) «H 
-^LiNbOa, (e)BaTi0 3 , (f)04 

(C) tC^tX'J bai/VB^StLfcPVAiv 
40 (g) 0 4 (D) lC^-rx^->^Y*-g-#LfcPVA 

(h) 04 (E) iCjjVr^-Vfc-g-WLT-cPVA 

(i) 7*h#V^-, *if^»V^5„ 

[0063] fioag 7 y z v-^ v-tf>^wrs^'jx 

Xt;K ^fWl/>i?»»PVAEI, fe<ktf><7^;l/U 
50 fB*?H*bft±T?. i^bfcTJat.fcoTSrfc*^-^ 
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(9) 

15 

If £ £ tfTZ So 

[0 0 6 4] g^K-^L iNbOs, BaTiOj, feJ: 
tf TNATURE Vol. 3 7 1 (1 9 94) 67 

[0 0 6 5] xy hDi/vBtf PVAI, x*->;/y 
[0 0 6 6] 7*h4?yv-»i, ftM^KlSlCfcoT® 

[0 0 6 73 ccm ftm&<t*7rs-r&#?#m>- 
[oo6 83 yemi oiat, wmioT stv^shz/ 

1f<0S3S§5 1 5nm»fe„ ftjUl 0*>5<0U- »f 

[0 0 6 93 GBttfctt. 1110 (A) fc^-Ti^fc, ft 
ill 0*»&© a-757-1 1£jS9? 

•e. 5^-2 iT'£*h*-£T, mmyt3' tuTim 

2' teAS^-ST, SSS 2' fftcJfcny^Afcfe^-r 
5. R£ttlcti. RIB (B) tc^-TJ:3fc, «*Jt3' 

*f+»>5 1 -rawu #S8ft4* o»«KH2' t 

AWS-ST, IBS 2* #6*Dd??l k BJfJ!66«f > ft 
8ftig§5 2-e&tH-r5„ 

[00703 A9%3' fc#RS«4' ©3fe/<«7-*» t 
fetci OOmWirbT, B»^IHI«a*T, ±IB©fBS 
feilfff^SEStefr-afc. flWJfc3* £#8Bft4' © 
If— LMM. fctfciKjl 0 O^mTSS, 

[00 7 13 &a61c, {s^ft3' £&myt4' tWo 40 
T5m *n^9i»E»*ffV\ #8Sft CM 

#HJLft) 4' lcj:9T*n^?A«n»(Bb^. M# 
fcULi$<Q#{!8ft4' 0*^7-t, lOOmWtUft. 

SMowbeoT. o. 5i*Hfto+»«^i«miTffi\ 

[0 0 7 23 01 2ti\ COSWfc: Effifft 



1 1-1 0 2 4 2 5 

16 

[00 7 33 m®\c, ^f/Vtl/Vv'MPVAi, * 
F4MRPMMAH. iF-^LlKbOi, B 
aTiOis 7* hVy^^^-fZf^V^-. I'JhD 
->yB$fPVAR, l^VYMPVAE 

ASS RltgT-S SCt %S@g L fc. 
[00 7 43 cne»(D^«^T, B5lC;*Lfcftf2 

U\ ±Mls1tTll>3V(*>l'-4r<D¥mgL5 1 5nm 

[0 0 7 53 -r-^lt^tLT, B8<9;fcffi!llC;jVr<fc-5 
4 TFUJ I XEROXJ <£) 2 ©©X^Jfc, £F13ft 
SSISS2 3±fc^U #88ft4£gIB:tS«1ft$8fcL 

t\ fgfyf#<o-A iiwj sagni3^eiHi3 3 

±fc^Ufco TFUJI XEROXJ 

tt, nvtfoL-^2 4teJ:oTf&SLT, ^Kft^lSgg 
2 3fcA*lU #Mft4<aJgiiS«. »it?34%i)S 
-rSCCDlCtoTa^LT, £H3ftaP&3 31CA7J 

*B#fFjg3 716301 ^mmm^mm^ ?v 

[00 7 63 H6»c^Lfc^*«t»}«a«i:«fc-DT, ± 
E^<k?fcfegL;Tc*n^Afr£>7 r -:5'1t*8 TFUJ 

i xeroxj ^m^mtct^m^tco ftsu ok 
it. mmmtmi^Tiv^^^iyu-v^sms 1 5 

nmttm^tc. K#ffiLftft^©EBl±> K»B$®# 
IMt^CEliMUTSS. g^fcHLftft^cD^ 

fcs Wf?3 4 fcgtJSfS C C Dfcffll^c 
[0 0 7 73 09«^<l!l«, C<Dt§. *By7ifr5 
»6*lT3te»tB«3 7T»««ilSnfc|HI«f3tt6**U x 
-^WS TFUJ I XEROXJ tf££k:fg££tlS 

[00783 m&mLyt5<DtiLWfti<D&w*m 

^5fci6fc> B6 4>0«Sm)!aeiHi3 3«y£MicMbT 
ST-t±, S^«»cKStt;S:<. f'-^ISffl TFUJ I 

xeroxj *&mcn£x-zzct.ttfmvrc. 

[0 0 7 93 SgSS&^-^lfSg TFU J I XERO 

a ? m<o^m^<omm:. ssnMaens 3 3 u 

T, ^ny^A^rR^Lfc:. ^©ig^ ^mg3 7T? 

^m^nfciaisf^6«, bi ofo&iaiic^-rj;?**.^ 

tftoT> T^-^fS® TFU J I XEROXJ 
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(10) 

17 

[0 0 8 0] ->7h£ftSi£ic,fct>x f*ffl^fi*oy^ 
COfc£©#SSft4 43<fctfM#ffiWt5ia;i\ fgl|)l#<D 

-a rfsr^j (DWMtm^it. ^m§§3 7T> *-os 

S*mstt\ *a??24Eflk 
Kg$W*2£LT, |gJPtf#J6 0,tin<D, fiBgllci/yV 
43«fc^-3 0|tm©I6$-li:St. 3£®tf?i3£L 

T, 2J&I<D*n^2»tl,Tie&L*i. *<D'4t. m& 
fc. Jg3, Sg4CD-r-*fif®&, 3 0/im-ro^lS5* 

re 3 t 4 # 5 *n ^ i*.mmmm& 

1 mm<f §gT'S5©ic^UTs 3 0 nmZtlC4&<D 
[0 0 8 2] 

[0083] ssk. mw^vftj;, w&ztirzm 
fc#S§3t*«V^5 c tie*. -?t. t Ft a- f 

[0 0 8 4] Sfc, c O^Bjcolf^^ x -r 7tc <fc tU£ , 
tf> t^O^U^FA-F©.};?^ «£8IS£«i* 



1 1 - 1 O 2 4 2 5 

[00 8 5] C<D«fc?1c, C <D¥m<DffiWt* 7**7 It, 
git. x-^STu, ^.ktPFIE&BfcSS 

Pi€iic#e,n, cto^ox^eqfiffitta. 8i»ta*5 
[0 1 ] co&wvmmtT* 7(»-mit7K-rm-e& 

So 

[02] *ny7i»OESS£^%^t0-eS5. 
[03] fflU»£S/7/7V^V-tfV£«-r5#yxX-r 

[04] tf-frlrlsz/^ K, i'J hne/y 

b. x^-^>Yfe<ttf'>^xDfk¥s:^-r0-efe 

So 

[@5] c <Dmnvffim?5m}3£vmBmmm<D-M 

[06] CO^<O^K*S5l!3^^«tlf«^SXD^ 
go— m%m-? 0T*£ 5. 

■ess, 

[08] *n^A|2S^O«^t#M^O-0iJ^ 
■T0t?fe5. 

[09] i!*UiL^OSI*aiL,7t4oJ;tf|5i5f>t<o— e>J* 
7jrT0-e&3o 

[01 0] T-2mm%m&mit*^mer<Dmwic&-r 
[011] fi&icm^tcX&jskizm-tm'z&Zo 

[012] Slgl^©*ay^AfBS^fcWrs(5lSf 

[01 3] mt<oi D*-K<Dii^fc«-rs0T*So 

[014] tJa5©*ny^A43j:t;^ay^AS^B 

*^-r0T**s. 
[^OSIW] 
1 IfS^-r-fT 

3 fHift 

4 %mt 

5 M*mL^ 

6 ESf)t 

1 0 XM 

2 3, 3 3 ^^SS 

2 5, 3 5, 3 6 7— UXgEgJl^X 

3 4 JlflkjR? 
3 7 ^ffigg 

40 ?ss^ra^ias 

5 1 ->-^y^ 
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(11) 



# my- 1 1- 1 0 2 4 2 5 



[01] 



OOO Card 

4642- 
MR. — 



1 1/99 




2 *nr7i»E««a 



4(BO ^2 



32] 
CB) 



[07] 



3(Ep) 









40 



EBrft 44 v 41 ^4i 



5 CEO ^2 



[03] [04] 
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1 1-10 2 4 2 5 



[05] 




[08] [09] 
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(13) 



<ftm¥ 1 1-10 2 4 2 5 



[01 4] 




(5i) int. ci. 6 mwmm FI 



C 0 8 L 


33/12 




CO 8 L 


33/12 






67/02 






67/02 




G 0 2 F 


1/13 


5 0 5 


G 0 2 F 


1/13 


50 5 


G 0 3 F 


7/004 




GO 3 F 


7/004 




G 0 3H 


1/02 




GO 3H 


1/02 






1/16 






1/16 






1/18 






1/18 






1/22 






1/22 




G06K 


17/00 




GO 6K 


17/00 


T 




19/06 




G 1 1 B 


7/24 


5 O 1 Z 


G 0 7 F 


7/08 




GO 6 K 


19/00 


D 


G 1 1 B 


7/24 


5 0 1 


G O 7 F 


7/08 


Z 
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